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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search, a computer database search, and a keyword search. The searches were 
performed on or around September 10, 2004, and were conducted by a professional search 
firm, Kramer & Amado, P.C. The classification search covered Class 710 (subclasses 5 and 
36) and Class 71 1 (subclass 1 14) for the U.S. and foreign subclasses identified above. The 
computer database search was conducted on the USPTO systems EAST and WEST. The 
keyword search was conducted in Class 711 (subclasses 112, 113, 118, 144, 145, 162, and 
168) and Class 714 (subclasses 5, 6, and 7). A literature search was conducted on the Internet 
for relevant non-patent documents and foreign patent documents on the Espacenet and 
Delphion databases. The inventors further provided one reference considered most closely 
related to the subject matter of the present application (see reference #5 below), which was 
cited in the Information Disclosure Statements filed on March 24, 2004. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent Publication No. 2004/0153721 Al 

(2) U.S. Patent Publication No. 2004/0148329 Al 

(3) U.S. Patent Publication No. 2002/0124140 Al 

(4) U.S. Patent Publication No. 2004/0123028 Al ; and 

(5) U.S. Patent No. 5,920,893. 

(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 
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A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to a storage control device having a plurality 
of channel control sections for receiving data input and output requests from an information 
processing device and transmitting data to and receiving data from the information processing 
device. 

Independent claim 1 recites a storage control device comprising a first channel 
control section for receiving data input and output requests from a first information 
processing device, and transmitting and receiving data, to and from the first information 
processing device; a second channel control section for receiving data input and output 
requests from a second information processing device, and transmitting and receiving data, to 
and from the second information processing device; a disk control section for reading and 
writing data, from and to a storage volume storing data, in accordance with the data input and 
output requests; and a cache memory for storing data transmitted and received between the 
first channel control section, the second channel control section and the disk control section. 
The first channel control section comprises a first memory; a first input/output control section 
for receiving data input and output requests from the first information processing device and 
controlling transmission and reception of data between the first memory and the first 
information processing device; a first processor for controlling the first memory and the 
cache memory; and a first data transfer device having a first memory controller for reading 
and writing data from and to the first memory, and a first data transfer control section for 
controlling data transfer between the first memory and the cache memory. The second 
channel control section comprises a second memory; a second input/output control section for 
controlling the second memory, receiving data input and output requests from the second 
information processing device and controlling transmission and reception of data between the 
second memory and the second information processing device; a second processor for 
controlling the cache memory; and a second data transfer device having a second memory 
controller for reading and writing data from and to the second memory, and a second data 
transfer control section for controlling data transfer between the second memory and the 
cache memory. In the first channel control section, in cases where the data input or output 
request received by the first input/output control section from the first information processing 
device is a first data write request, the first input/output control section transmits the first data 
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write request to the first processor; the first processor transmits first storage position 
information containing information indicating a storage position in the first memory for the 
first write data transmitted by the first information processing device, to the first input/output 
control section; the first input/output control section starts to transmit information indicating 
the storage position in the first memory for the first write data, and the first write data, to the 
first memory controller; the first memory controller starts to write the first write data into the 
first memory; the first processor transmits first data transfer information containing 
information indicating the storage position in the first memory of the first write data, and 
information indicating a storage position in the cache memory for the first write data, to the 
first data transfer control section; the first data transfer control section transmits a read 
request for the first write data written to the first memory, to the first memory controller, on 
the basis of the first data transfer information; the first memory controller starts to read out 
the first write data from the first memory; and the first data transfer control section starts to 
transfer the first write data read out from the first memory, to the cache memory. In the 
second channel control section, in cases where the data input and output request received by 
the second input/output control section from the second information processing device is a 
second data write request, the second input/output control section starts to transmit 
information indicating a storage position in the second memory for the second write data 
transmitted by the second information processing device, and the second write data, to the 
second memory controller; the second memory controller starts to write the second write data 
into the second memory; the second input/output control section transmits second storage 
position information containing information indicating the storage position in the second 
memory for the second write data, to the second processor; the second processor transmits 
second data transfer information containing information indicating the storage position in the 
second memory of the second write data, and information indicating a storage position in the 
cache memory for the second write data, to the second data transfer control section; the 
second data transfer control section transmits a read request for the second write data written 
to the second memory, to the second memory controller, on the basis of the second data 
transfer information; the second memory controller starts to read out the second write data 
from the second memory; and the second data transfer control section starts to transfer the 
second write data read out from the second memory, to the cache memory. 
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Independent claim 7 recites a storage control device comprising a channel 
control section for receiving data input and output requests from an information processing 
device, and transmitting and receiving data, to and from the information processing device; a 
disk control section for reading and writing data, from and to a storage volume storing data, 
in accordance with the data input and output requests; and a cache memory for storing data 
transmitted and received between the channel control section and the disk control section. 
The channel control section comprises a memory; an input/output control section for 
receiving data input and output requests from the information processing device and 
controlling transmission and reception of data between the memory and the information 
processing device; a processor for controlling the memory and the cache memory; and a data 
transfer device having a memory controller for reading and writing data from and to the 
memory, and a plurality of data transfer control sections for controlling the transfer of data 
between the memory and the cache memory. In cases where the input/output control section 
has received a first data write request and a second data write request from the information 
processing device; the input/output control section transmits the first data write request to the 
processor; the input/output control section transmits the second data write request to the 
processor; the processor transmits first storage position information containing information 
indicating a storage position in the memory for the first write data corresponding to the first 
data write request transmitted by the information processing device, and second storage 
position information containing information indicating a storage position in the memory for 
the second write data corresponding to the second data write request transmitted by the 
information processing device, to the input/output control section; the input/output control 
section starts to transmit information indicating the storage position in the memory for the 
first write data, and the first write data, to the memory controller; the memory controller 
starts to write the first write data into the memory; the processor transmits first data transfer 
information containing information indicating the storage position in the memory of the first 
write data, and information indicating a storage position in the cache memory for the first 
write data, to a first of the data transfer control sections; the first data transfer control section 
transmits a read request for the first write data written to the memory, to the memory 
controller, on the basis of the first data transfer information; the memory controller starts to 
read out the first write data from the memory; the first data transfer control section starts to 
transfer the first write data read out from the memory, to the cache memory; the input/output 
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control section starts to transmit information indicating the storage position in the memory 
for the second write data, and the second write data, to the memory controller; the memory 
controller starts to write the second write data into the memory; the processor transmits 
second data transfer information containing information indicating the storage position in the 
memory of the second write data, and information indicating a storage position in the cache 
memory for the second write data, to a second of the data transfer control sections; the second 
data transfer control section transmits a read request for the second write data written to the 
memory, to the memory controller, on the basis of the second data transfer information; the 
memory controller starts to read out the second write data from the memory; and the second 
data transfer control section starts to transfer the second write data read out from the memory, 
to the cache memory. 

Independent claim 9 recites a storage control device comprising a first channel 
control section for receiving data input and output requests from a first information 
processing device, and transmitting and receiving data, to and from the first information 
processing device; a second channel control section for receiving data input and output 
requests from a second information processing device, and transmitting and receiving data, to 
and from the second information processing device; a disk control section for reading and 
writing data, from and to a storage volume storing data, in accordance with the data input and 
output requests; and a cache memory for storing data transmitted and received between the 
first channel control section, the second channel control section and the disk control section. 
The first channel control section comprises a first memory; a first input/output control section 
for receiving data input and output requests from the first information processing device and 
controlling transmission and reception of data between the first memory and the first 
information processing device; a first processor for controlling the first memory and the 
cache memory; and a first data transfer device having a first memory controller for reading 
and writing data from and to the first memory, and a plurality of first data transfer control 
sections for controlling data transfer between the first memory and the cache memory. The 
second channel control section comprises a second memory; a second input/output control 
section for controlling the second memory, receiving data input and output requests from the 
second information processing device and controlling transmission and reception of data 
between the second memory and the second information processing device; a second 
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processor for controlling the cache memory; and a second data transfer device having a 
second memory controller for reading and writing data from and to the second memory, and a 
second data transfer control section for controlling data transfer between the second memory 
and the cache memory. In the first channel control section, in cases where the first 
input/output control section has received a first data write request and a second data write 
request from the first information processing device, the first input/output control section 
transmits the first data write request to the first processor; the first input/output control 
section transmits the second data write request to the first processor; the first processor 
transmits first storage position information containing information indicating a storage 
position in the first memory for the first write data corresponding to the first data write 
request transmitted by the first information processing device, and second storage position 
information containing information indicating a storage position in the first memory for the 
second write data corresponding to the second data write request transmitted by the first 
information processing device, to the first input/output control section; the first input/output 
control section starts to transmit information indicating the storage position in the first 
memory for the first write data, and the first write data, to the first memory controller; the 
first memory controller starts to write the first write data into the first memory; the first 
processor transmits first data transfer information containing information indicating the 
storage position in the first memory of the first write data, and information indicating a 
storage position in the cache memory for the first write data, to any one of the first data 
transfer control sections; the first data transfer control section, to which the first data transfer 
information has been transmitted, transmits a read request for the first write data written to 
the first memory, to the first memory controller, on the basis of the first data transfer 
information; the first memory controller starts to read out the first write data from the first 
memory; the first data transfer control section, to which the first data transfer information 
was transmitted, starts to transfer the first write data read out from the first memory, to the 
cache memory; the first input/output control section starts to transmit information indicating 
the storage position in the first memory for the second write data, and the second write data, 
to the first memory controller; the first memory controller starts to write the second write data 
into the first memory; the first processor transmits second data transfer information 
containing information indicating the storage position in the first memory of the second write 
data, and information indicating a storage position in the cache memory for the second write 
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data, to another of the first data transfer control sections which is different to the first data 
transfer control section to which the first data transfer information was transmitted; the first 
data transfer control section, to which the second data transfer information has been 
transmitted, transmits a read request for the second write data written to the first memory, to 
the first memory controller, on the basis of the second data transfer information; the first 
memory controller starts to read out the second write data from the first memory; and the 
second data transfer control section, to which the first data transfer information was 
transmitted, starts to transfer the second write data read out from the first memory, to the 
cache memory. In the second channel control section, in cases where the data input and 
output request received by the second input/output control section from the second 
information processing device is a third data write request, the second input/output control 
section starts to transmit information indicating a storage position in the second memory for 
the third write data corresponding to the third data write request transmitted by the second 
information processing device, and the third write data, to the second memory controller; the 
second memory controller starts to write the third write data into the second memory; the 
second input/output control section transmits third storage position information containing 
information indicating the storage position in the second memory for the third write data, to 
the second processor; the second processor transmits third data transfer information 
containing information indicating the storage position in the second memory of the third 
write data, and information indicating a storage position in the cache memory for the third 
write data, to the second data transfer control section; the second data transfer control section 
transmits a read request for the third write data written to the second memory, to the second 
memory controller, on the basis of the third data transfer information; the second memory 
controller starts to read out the third write data from the second memory; and the second data 
transfer control section starts to transfer the third write data read out from the second 
memory, to the cache memory. 

One of the benefits that may be derived is that it is capable of responding 
flexibly to the demands of relative cost for open information processing devices and of 
relative performance for mainframe information processing devices. 
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B. Discussion of the References 

1. U.S. Patent Publication No. 2004/0153721 Al 

This reference relates to a storage system including, channel control portions 
each including a circuit board on which a file access processing portion for receiving file-by- 
file data input/output requests sent from information processors through a network and an I/O 
processor for outputting I/O requests corresponding to the data input/output requests to 
storage devices are formed; disk control portions for performing data input/output of the 
storage devices in response to the I/O requests sent from the I/O processors; and a computer 
communicably connected to the channel control portions and the disk control portions. See 
paragraphs [0039]-[0045]. 

The reference discloses a storage system that includes channel control portions 
each including a circuit board on which a file access processing portion and an I/O processor 
are formed. It does not teach all the functions performed by the first channel control section 
in cases where the data input or output request received by the first input/output control 
section from the first information processing device is a first data write request, and all the 
functions performed by the second channel control section in cases where the data input and 
output request received by the second input/output control section from the second 
information processing device is a second data write request, as recited in claim L Nor does 
it disclose all the functions performed by channel control section in cases where the 
input/output control section has received a first data write request and a second data write 
request from the information processing device, as recited in claim 7. It further fails to teach 
all the functions performed by the first channel control section in cases where the first 
input/output control section has received a first data write request and a second data write 
request from the first information processing device, and al the functions performed by the 
second channel control section in cases where the data input and output request received by 
the second input/output control section from the second information processing device is a 
third data write request, as recited in claim 9. 
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2. U.S. Patent Publication No, 2004/0148329 Al 

This reference discloses a storage device system capable of being connected to 
a plurality of different types of networks comprising, a plurality of storage devices (300) in 
which information is stored; a storage device control section that controls storage of 
information in the plurality of storage devices (300); and a connection unit connected to the 
storage device control section. The storage device system (600) comprises a first 
communication control section that includes, a first processor which is connected to the 
storage device control section via the connection unit and also connected on a first network 
external to the storage device system (600), which converts information of a first form 
received over the first external network into information of a second form, and which issues a 
request for access to the plurality of storage devices; and a second processor which accesses 
the plurality of storage devices (300) via the connection unit and the storage device control 
section in response to the access request issued from the first processor, and which controls 
activation of the first processor. See paragraph [0010]. 

The reference discloses a storage device system that includes a plurality of 
storage device control sections and is capable of being connected on a plurality of different 
types of networks. It does not teach all the functions performed by the first channel control 
section in cases where the data input or output request received by the first input/output 
control section from the first information processing device is a first data write request, and 
all the functions performed by the second channel control section in cases where the data 
input and output request received by the second input/output control section from the second 
information processing device is a second data write request, as recited in claim 1 . Nor does 
it disclose all the functions performed by channel control section in cases where the 
input/output control section has received a first data write request and a second data write 
request from the information processing device, as recited in claim 7. It further fails to teach 
all the functions performed by the first channel control section in cases where the first 
input/output control section has received a first data write request and a second data write 
request from the first information processing device, and al the functions performed by the 
second channel control section in cases where the data input and output request received by 
the second input/output control section from the second information processing device is a 
third data write request, as recited in claim 9. 
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3. U.S. Patent Publication No. 2002/0124140 Al 

This reference discloses a storage system including a storage controller. The 
controller (20) includes channel controllers (21), device controllers (22), a cache memory 
(23), and a common memory (24). The channel controller (21) is connected to a host (10) or 
a personal computer (PC) (40) to receive data input/output (I/O) requests from the host (10), 
to write data from the host (10) in a cache memory (23), and to transfer data from the cache 
memory (23) to the host (10). The device controller (22) writes data from the cache memory 
(23) in the respective storages (50, 51, 52, and 53) and transfers data from the respective 
storages (50, 53) to the cache memory (23). See paragraph [0025]. 

The reference discloses a channel controller for establishing interface for high- 
level devices and that, when it receives a trace information fetching indication from one of 
the higher-level devices, transfers the trace information to a cache memory and the storages 
or to the cache memory or the storages. It does not teach all the functions performed by the 
first channel control section in cases where the data input or output request received by the 
first input/output control section from the first information processing device is a first data 
write request, and all the functions performed by the second channel control section in cases 
where the data input and output request received by the second input/output control section 
from the second information processing device is a second data write request, as recited in 
claim 1. Nor does it disclose all the functions performed by channel control section in cases 
where the input/output control section has received a first data write request and a second 
data write request from the information processing device, as recited in claim 7. It further 
fails to teach all the functions performed by the first channel control section in cases where 
the first input/output control section has received a first data write request and a second data 
write request from the first information processing device, and al the functions performed by 
the second channel control section in cases where the data input and output request received 
by the second input/output control section from the second information processing device is a 
third data write request, as recited in claim 9. 

4. U.S. Patent Publication No. 2004/0123028 Al 

This reference relates to a storage control apparatus comprising a plurality of 
channel control units each having an interface with an information processor; a disk control 
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unit having an interface with a storage device for storing data; and a cache memory for 
storing temporarily data to be interchanged between the information processor and the 
storage device. See paragraph [0042]. 

The reference discloses a storage control apparatus including a plurality of 
channel control units each having an interface with an information processor. It does not 
teach all the functions performed by the first channel control section in cases where the data 
input or output request received by the first input/output control section from the first 
information processing device is a first data write request, and all the functions performed by 
the second channel control section in cases where the data input and output request received 
by the second input/output control section from the second information processing device is a 
second data write request, as recited in claim 1 . Nor does it disclose all the functions 
performed by channel control section in cases where the input/output control section has 
received a first data write request and a second data write request from the information 
processing device, as recited in claim 7. It further fails to teach all the functions performed 
by the first channel control section in cases where the first input/output control section has 
received a first data write request and a second data write request from the first information 
processing device, and al the functions performed by the second channel control section in 
cases where the data input and output request received by the second input/output control 
section from the second information processing device is a third data write request, as recited 
in claim 9. 

5. U.S. Patent No. 5.920.893 

This reference relates to a storage control that enables data on various storage 
media to be shared among host computers having various different host computer 
input/output interfaces. A control processor checks a host computer interface management 
table when write is requested by a host computer (HCP). The control processor writes write 
data in a cache slot of the cache memory without converting the format if the data format of 
the HCP is in an FBA format and it converts the format into the FBA format and writes it 
when the data format of HCP is in a CKD format. The processor checks a table when read is 
requested by HCP. If the data format of HCP is FBA, the processor transfers the read data 
read from the cache slot without converting it and if it is CKD, the processor converts the 
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format into the FBA format and transfers the format converted data. The control processors, 
retrieve write data in the cache memory and writes it in a drive. 



The reference discloses a storage control that enables various host computer 



input/output interfaces and/or various storage medium input/output interfaces to be added to 
or removed from the storage control. It does not teach all the functions performed by the first 
channel control section in cases where the data input or output request received by the first 
input/output control section from the first information processing device is a first data write 
request, and all the functions performed by the second channel control section in cases where 
the data input and output request received by the second input/output control section from the 
second information processing device is a second data write request, as recited in claim 1 . 
Nor does it disclose all the functions performed by channel control section in cases where the 
input/output control section has received a first data write request and a second data write 
request from the information processing device, as recited in claim 7. It further fails to teach 
all the functions performed by the first channel control section in cases where the first 
input/output control section has received a first data write request and a second data write 
request from the first information processing device, and al the functions performed by the 
second channel control section in cases where the data input and output request received by 
the second input/output control section from the second information processing device is a 
third data write request, as recited in claim 9. 



(f) In view of this petition, the Examiner is respectfully requested to issue 
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